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(57) Abstract 

A method of machining a drum-shaped workpiece (37) whereby the workpiece (37) is fastened to a rotatable holder (1) of a machine 
tool (3), and a centreline (51) of the workpiece (37) coincides substantially with an axis of rotation (19) of the holder (1). According 
to the method, the workpiece (37) is fastened to the holder (1) by means of an adhesive (45), for example a mixture comprising rosin 
and beeswax, this adhesive (45) being exclusively provided between the holder (1) and a support surface (47, 49) of the workpiece (37) 
directed substantially parallel to the centreline (51), the workpiece (37) being brought into connection with the holder (1) exclusively via 
the adhesive (45). It is achieved thereby mat mechanical stresses in the workpiece (37) caused by the fastening of the workpiece (37) to 
the holder (1) are as small as possible. A dimensional accuracy which the workpiece (37) has after being machined by the machine tool 
(3) and before being removed from the holder (1) thus remains intact when the workpiece (37) is removed from the holder (1). 
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Method of machining a drum-shaped workpiece, and X-ray diagnosis apparatus and 
photocopier provided with a drum-shaped carrier manufactured by such a method. 



The invention relates to a method of machining a drum-shaped 
workpiece, by which method the workpiece is fastened to a holder of a machine tool, which 
holder is rotatable about an axis of rotation, a centreline of the workpiece coinciding 
5 substantially with the axis of rotation, and the workpiece is subsequently machined by means 
of a tool which is displaced at least in a direction parallel to the axis of rotation by means of 
a positioning device of the machine tool. 

The invention further relates to a holder suitable for use in a method 
according to the invention. 

10 The invention also relates to an X-ray diagnosis apparatus provided with 

an X-ray source for irradiating an object with an X-ray beam, an X-ray-sensitive transducer 
for convening X-rays into a pattern of electric charges, and a read-out unit for reading out 
the pattern of electric charges, the X-ray-sensitive transducer being provided on a drum- 
shaped carrier which is rotatable about an axis of rotation by means of a drive unit. 

15 The invention also relates to a photocopier provided with a light source 

for illuminating an original, a photosensitive transducer for convening light into a pattern of 
electric charges, a feed unit for the supply of toner to the photosensitive transducer, and a 
printing member for printing a toner pattern present on the transducer onto a copy to be 
manufactured, the photosensitive transducer being provided on a drum-shaped carrier which 

20 is rotatable about an axis of rotation by means of a drive unit. 



A method of machining a drum-shaped workpiece of the kind mentioned 
in the opening paragraph is generally known and widely used. A drum-shaped workpiece 
25 which has already undergone preparatory operations is, for example, given a desired outer 
diameter, a desired inner diameter, a desired wall thickness, or a desired surface smoothness 
by means of such a method. In doing so, the workpiece is fastened to the holder of the 
machine tool by means of generally known, usual fasteners such as, for example, a clamping 
device with a number of individual clamping elements which are displaceable perpendicularly 
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,o to. axis of romion, which individu* clamping elemems bear with pretension on an outer 
W.B or toner wal. of toe dnun-shaped workpiece adjacent an end of toe workpiece and exen 
. Camping force on toe workpiece transversely to toe workpiece cemreUne, a c.amprng 
device wito two sys*ms of mechanical blade springs, which syaems of blade springs each 
5 tear wito pretension on one of toe two ends of toe drum-shaped workpiece and exen a 
Camping force on toe workpiece parallel to toe workpiece ceotrCine. or a Camping dev.ee 
with rwo annular Camping elements which are interconnected b, tension rods cx.end.ng 
parallel .0 toe axis of rotation, which annular cUmping elements each bear wito pretens,on 
on one of toe rwo ends of toe drum-shaped workpiece and likewise exen a Camping force on 
,0 toe workpiece parallel ,o toe workpiece centreline. Said fasteners offer toe too. ready access 
,o toe inner wall or outer wall of toe dtum-shaped workpiece. so that toe enure tuner or 
outer wall of toe dnun-shaped workpiece can be machined in only one operation in a stmple 
manner. 

A disadvantage of toe known method is that mechanical stresses are 
,5 present in the dnun-shaped workpiece during machining of said workpiece, which stresses 
arc caused by the clamping forces exened on toe workpiece by toe fastened used. The 
workpiece is elasrically deformed by these mechanical strcsses. When toe workpiece is 
released from toe machine tool bolder after machining, these mechanica) stresses are 
released, so that said elastic deformation of toe workpiece is a. leas, party elim.na.ed. As a 
20 result of this, toe shape toe workpiece has after removal from toe holder devia.es from toe 
shape toe workpiece has after it was machined by toe tool and before it was removed from 
... Ko.de. An inaccuracy in the workpiece shape arises in mis manner which is greater tn 
pinion as toe elastic deformation of toe workpiece caused by toe Camping forces of toe 
fasteners is greater, and in partem* to proporto. as toe mechanical stiffness of toe 
25 workpiece is smaller. This inaccuracy is inadmissible in partcular when toe drcm-shaped 
workpiece has a comparatively great diameter and a comparative,, small wall thickness whde 
high requirements arc imposed on toe dunensional accuracy of toe workpiece. for example, 
on the roundness. 



30 

„ js „, object of toe invention to provide a method of machining a dnun- 
sbaped workpiece of toe kind mentioned to toe opening paragraph whereby toe fastening of 
*. drum-shaped workpiece .0 toe machine too. holder causes toe smallest possible elasuc 
deformation of toe workpiece. so to., a dimensional accuracy of toe dnun-shaped workp.ece 
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achieved after machining is influenced as little as possible by the removal of the workpiece 
from the holder. 

According to the invention, the method of machining a drum-shaped 
workpiece is for this purpose characterized in that the workpiece is provided with a support 

5 surface directed substantially parallel to the centreline and is fastened to the holder by means 
of an adhesive which is provided exclusively between the support surface and the holder, the 
workpiece being brought into connection with the holder exclusively by way of the adhesive. 
Since the drum-shaped workpiece is fastened to the holder exclusively via the adhesive, the 
workpiece is held in position relative to the holder exclusively by means of adhesion forces 

10 between the workpiece and the adhesive and adhesion forces between the adhesive and the 
holder during inachining. A pre tensioning force which is necessary for obtaining a clamping 
force on the workpiece in the case of the known, usual fasteners described above, and a 
deformation of the drum-shaped workpiece resulting from the pretensioning force are 
prevented thereby, so that the workpiece fastened to the bolder in this manner suffers the 

15 smallest possible deformation. Since furthermore the support surface of the workpiece is 
provided parallel to the centreline of the workpiece, it is achieved that mechanical shear 
stresses in the adhesive are introduced into the drum-shaped workpiece in a direction parallel 
to the centreline, i.e. in a direction in which the mechanical stiffness of the workpiece is 
comparatively great. Stresses in the drum-shaped workpiece in a direction perpendicular to 

20 the centreline, i.e. in a direction in which the mechanical stiffness of the workpiece is 
comparatively small, are prevented as much as possible in this manner. The fact that the 
drum-shaped workpiece is fastened to the holder exclusively via the adhesive moreover 
achieves that mechanical vibrations of the workpiece arising during machining under the 
influence of machining forces of varying intensity exerted by the tool on the workpiece are 

25 damped by the adhesive and detract as little as possible from the dimensional accuracy of the 
workpiece to be manufactured. 

A special embodiment of a method according to the invention for 
machining a drum-shaped workpiece is characterized in that the adhesive comprises rosin and 
beeswax. Said adhesive has a comparatively high tensile strength and a comparatively high 

30 viscosity. The area required for the support surface of the workpiece is comparatively small 
thanks to this favourable combination of tensile strength and viscosity. In addition, 
mechanical shear stresses present in the adhesive are distributed uniformly in the adhesive 
and introduced into the workpiece through the support surface, so that mechanical stress 
concentrations in the workpiece are prevented as much as possible. 



WO 96/15873 PCT/B95/009S4 

4 * 

A further embodiment of a method according 10 the invention for 
machining a drum-shaped workpiece is characterized in that the drum-shaped workpiece is 
provided with a support surface directed substantially parallel to the centreline adjacent a first 
and adjacent a second end. A stiff and stable support is thus provided for the drum-shaped 
5 workpiece, while the support surfaces are readily accessible for applying the adhesive during 
fastening of the workpiece to the holder. 

A yet further embodiment of a method according to the invention for 
machining a drum-shaped workpiece is characterized in that the support surface is circular- 
cylindrical and concentric relative to the centreline. By using the circular-cylindrical support 
10 surface which is concentric relative to the centreline, the drum-shaped workpieces supported 
uniformly in circumferential direction, and mechanical shear stresses present in the adhesive 
are uniformly introduced into the workpiece seen in circumferential direction. 

A special embodiment of a method according to the invention for 
machining a drum-shaped workpiece is characterized in that the support surface is provided 
15 on an inner wall of the drum-shaped workpiece. A comparatively large support surface area 
is achieved in this manner, so that mechanical loads transmitted from the holder through the 
adhesive to the workpiece are introduced into the workpiece through a comparatively large 
surface area, and thus cause comparatively low mechanical stresses in the workpiece. 

A further embodiment of a method according to the invention for 
20 machining a drum-shaped workpiece is characterized in that the adhesive is provided between 
the support surface of the workpiece and a support surface of the holder which is circular- 
cylindrical and concentric relative to the axis of rotation and which is provided along a 
circumference of a disc-shaped support of the holder which extends perpendicularly to the 
axis of rotation. The use of the disc-shaped support causes a particularly stable and stiff 
25 supporting action on the drum-shaped workpiece in circumferential direction. 

A still further embodiment of a method according to the invention for 
machining a drum-shaped workpiece is characterized in that the support surface of the 
workpiece and the support surface of the holder have a length, seen parallel to the centreline 
and the axis of rotation, which is smaller than a difference between a radius of curvature of 
30 the support surface of the workpiece and a radius of curvature of the support surface of the 
holder. The adhesive is applied in molten form between the support surfaces of the 
workpiece and the holder, the temperature of the adhesive lying above the melting point of 
the adhesive. The adhesive shrinks when it subsequently cools down. In this further 
embodiment of the method it was found that the shrinkage of the adhesive in a direction 
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parallel to the centreline and the axis of rotation is considerably greater than in a direction 
perpendicular to the centreline and the axis of rotation. Shrinkage stresses in the adhesive 
thus occur mainly in a direction parallel to the centreline of the workpiece. Such shrinkage 
forces are introduced into the workpiece through the support surface of the workpiece in a 
5 direction parallel to the centreline and lead only to negligible deformations of the workpiece. 
Shrinkage forces perpendicular to the support surface of the workpiece, which deform the 
workpiece more strongly, are thus prevented as much as possible. 

A special embodiment of a method according to the invention for 
machining a drum-shaped workpiece is characterized in that the support of the holder has a 

10 coupling member whereby the holder can be coupled to a coupling member of the machine 
tool which is rotatable about the axis of rotation and which has a position relative to the 
support which is adjustable in a direction perpendicular to the axis of rotation, the workpiece 
centreline being aligned with the axis of rotation of the machine tool through adjustment of 
the position of the coupling member of the support. The workpiece centreline is aligned with 

IS the axis of rotation of the machine tool in a simple and effective manner through the use of 
this coupling member. 

A further embodiment of a method according to the invention for 
machining a drum-shaped workpiece, whereby the position of the coupling member of the 
support is adjusted in a practical and effective manner, is characterized in that the coupling 

20 member is fastened to the support by means of an elastic ball joint, and the support is 
provided with setscrews bearing on the coupling member, the position of the coupling 
member being adjusted through adjustment of said setscrews. 

A yet further embodiment of a method according to the invention for 
machining a drum-shaped workpiece, whereby the drum-shaped workpiece is provided with a 

25 circular-cylindrical support surface which is concentric with the centreline both adjacent a 
first and adjacent a second end, is characterized in that the holder is provided with two disc- 
shaped supports which extend perpendicularly to the axis of rotation and which are each 
provided along a circumference with a circular-cylindrical support surface which is 
concentric relative to the axis of rotation. The two support surfaces of the drum-shaped 

30 workpiece are each fastened to an individual disc-shaped support by means of the adhesive in 
this further embodiment of the method, so that the drum-shaped workpiece and the two disc- 
shaped supports together form a particularly stiff, closed tubular construction and the 
workpiece can be machined in a particularly accurate manner. 

A special embodiment of a method according to the invention for 
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, drum-shap*. workpiece is cbarac*ri«d to toa. toe disc-shap*. supporu are 
imcmounectnd by means of . rod which extends paraHel to toe axis of rotation, a, .east one 
of toe supporu being detachaWy coupled to said rod. He workpiece can be fashed to the 
holder in a simple and practical manner because one of toe disc-shaped supporu .s 

5 detachably coupled to the rod. 

An X-ray diagnosis apparatus of toe kind mentioned in the opening 

pangrapb is known from EP-A-0 456 322. In the known X-ray diagnosis apparatus, the 

object is a patient who is placed berween toe X-ray source and toe dnun-sbaped carrier w,to 

the X-ray-sensitive transducer. The X-ray-sensitive transducer is. for example, a selemum 

,0 layer provided on an outer wall of toe carrier. For making an X-ray picture, toe se.en.um 

hver is electrically charged by a charging member arranged adjacent the cturier. When toe 

patient is subsefluendy irradiated with an X-ray beam, toe electric charge disappears m 

.ocations of toe se.eni«m layer teached by toe X-rays, whereas toe electric charge retnatns tn 

.ocations of toe selenium layer no. reached by toe X-rays. A panem of electric charges is 

1} tons formed on toe selenium Uyer which corresponds to a panem of X-ray nansminmg and 

X-ray absorbing tissues present in the patient. The carrier is then rotated about toe axts of 

rotation, during which toe panern of electric charges passes toe read-ou, unit and is read by 

te read-out unit. In toe known X-ray diagnosis apparatus, toe carrier does no. route dunng 

in^iation of toe patient, i.e. toe panern of elecmc charges is entire.y formed shnuhaneously 

20 on toe selenium layer. 1. is achieved thereby that toe patient need be exposed to toe X-ray 

oram for a comparatively shot, time only, while a major ponioo of toe radiation emmed by 

Ute X-rav source is effectively used for fanning the panem of electric charges on toe 

Senium layer. This renders it necessary for toe drum-shaped carrier to have a comparative* 

great diameter, for example 0.5 m. Furthermore, toe degree of roundness of toe drum- 

25 shaped eerier must be comparatively high, for example 15 „m, because toe read-ou. urn. 

most have a distance to toe routing carrier which is accurately defined and fies within very 

n^ow .olerance limits in order to obuin a high connas. of toe X-ray picture. When toe 

drum-shaped earner of toe selenium layer is manufacmred by toe metood according to toe 

iovention, said roundness is achieved to a drum-shaped carrier of said diame«r, so toa, .toe 

30 metood according .0 toe invention is eminentiy suitable for manufacmring such drum-shaped 



carriers. 



A photocopier of the kind mentioned in the opening paragraph is known 
from DE-A-25 06 684. In the known photocopier, the original is exposed by means of the 
Hght source and the light reflected by the original is focused by a system of lenses onto the 
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photosensitive transducer provided on the drum-shaped carrier. The photosensitive transducer 
is, for example, a selenium layer provided on an outer wall of the carrier and electrically 
charged prior to the exposure of the original by an electrical charging member arranged 
adjacent the carrier. The electric charge disappears in locations of the selenium layer 
5 illuminated by the light reflected by the original and remains in locations of the selenium 
layer not illuminated by light reflected by the original. A pattern of electric charges is thus 
formed on the selenium layer corresponding to a pattern of light-reflecting and light- 
absorbing regions present on the original, for example, a written or printed text. The carrier 
is subsequently rotated about the axis of rotation, whereby the pattern of electric charges 

10 passes the feed unit for the supply of toner arranged adjacent the carrier. Toner panicles are 
thus electrically attracted by the portions of the selenium layer which are electrically 
charged, so that a pattern of toner particles is created on the selenium layer corresponding to 
the pattern of electric charges on the selenium layer. The carrier is subsequently routed 
further about the axis of rotation, whereby the pattern of toner particles passes the printing 

15 member. The printing member of the known photocopier is a roller member which bears 
with pretension on the drum-shaped carrier and forms part of a transport device for the 
copies, the pattern of toner particles being imprinted on a copy to be transported between the 
carrier and the roller member. The degree of roundness of the drum-shaped carrier must be 
comparatively high because said system of lenses must have a distance to the rotating carrier 

20 which is accurately defined and lies within very narrow tolerance limits in order to obtain a 
sharp copy. Furthermore, the toner feed unit must also have a distance to the rotating carrier 
which lies within very narrow tolerance limits in order to obtain a constant contrast. Since a 
drum -shaped workpiece manufactured by the method according to the invention has a very 
accurate roundness, the method according to the invention is eminently suitable for 

25 manufacturing a drum-shaped carrier of such a photocopier. 

The invention will be explained in more detail below with reference to 
the drawing, in which 

30 Fig. 1 shows a drum-shaped workpiece fastened to a machine tool holder 

for carrying out a method according to the invention, 

Fig. 2 shows in detail a fastening of the drum-shaped workpiece to the 

holder of Fig. 1, 

Fig. 3 shows in detail a coupling member with which the holder of Fig. 
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, can be coupled >o a coupling member of Ibe machine tool. 

Figs. 4a to 4c show a few stages in the fastening process of the dram- 
shaped workpiece to the holder of Fig. 1 . 

Fig . 5 diagrammatical* shows an X-ray diagnosis appararus provided 

5 wil h a dram-shaped carrier manufacture, by a method according to the invention, and 

Fig. 6 dUgrammaucally shows a photocopier provided with a dram- 
shaped earner manufactured by a method according to the invention. 

As Figs. 1 to 3 show, a bolder 1 of a machine tool 3 to canying out a 
mclbod according to the invention comprises a firs, meral disc-shaped support 5 and a second 
m cul disc-shaped support 7 which are interconnected by a metal rod 9. The fust suppon ,5 ts 
pennanendy fixed to me rod 9, whereas the second suppon 7 is detachably fastened to the 
rod 9 by means of a boh connection 8 shown diagmrnmatically only in Fig. 1 The supports 
,5 5 and 7 are provided adjacent their respective cennal potions with adjustabte couplmg 
members 11 and !3 which are .o be described in more detti. below and with which the 
h0 ,der 1 can be coupled ro a fust romable coupling member 15 and a second rotatab.e 
coupling member 17, respectively, of the machine too. 3. The coupling members 15 at* 17 
define a horizontal axis of rotation 19 of me machine too. 3 which is shown diagrammaucaHy 
20 only in Fig. 1. The coupling member 15 can be driven inro rotation by an eiecmc dnve 
m o,or 2. of the machine rool 3, white the coupling member 17 is journalled so as ro be 
<~„, , 0 „., hl e relative ,o a frame 23 of tire machine tool 3. As Fig. 1 shows, the machme 
,oo. 3 former comprises a positioning device 25 with a longimdina. slide 27 whrch ts 
displaceable relative .0 tire ftame 23 a.ong a araigh, guide 29 of me fame 23 dtrected 
25 parallel to ure axis o, rotation .9. and a averse stide 3. which is displaceable relauv, to 
Ore .ongttudina. s.ide 27 along a straight guide 33 of me .ongitudina. slide 27 duected 
perpendicular to the axis of rotation .9. A too., such as. for examp.e a cuning too, 35, ts 
Lened to *e uansverse slide 31 and is thus disp,aceab.e in duectiona parallel to a* 
perpendicular to the axis of rotation 19 by means of tiKpositioningdev.ee 25. 
, n AS Fig. 1 shows, the dtsc-shaped suppons 5 and 7 of the holder . extend 

perpendicu.ar.y ,o the axis of rotation ,9. while the rod 9 of the holder 1 extends paraHel to 
71* o, rotation 19. A dram-shaped, cimular.y.itrfrical workpiece 37 can be fastened ro 
Ure holder 1 of the machine tool 3. A firs, end 39 of tire dram-shaped workpiece 37 ,s 
fastened around the fu* suppon 5 in a manrKr ye, to be described in more d«aU, whtle a 
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second end 41 of the drum-shaped workpiece 37 is fastened around the second support 7. 
The ends 39 and 41 of the workpiece 37 for this purpose have an internal diameter greater 
than an external diameter of the disc-shaped supports 5 and 7. The drum-shaped workpiece 
37 has a comparatively great outer diameter D 0UT and a comparatively small wall thickness d 

5 = (Dour * W2, for example, an outer diameter D 0UT = 0.5 m and a wall thickness d = 
10 mm. The drum-shaped workpiece 37 preferably has already been preprocessed in a 
manner usual and known per se, whereby the outer diameter D 0V r of the workpiece 37 has 
been brought to within a predetermined tolerance of, for example, 0.1 mm. An outer wall 43 
of the drum-shaped workpiece 37 is given a finishing treatment in the method according to 

10 the invention by means of the machine tool 3 so that the outer diameter D OUT of the drum- 
shaped workpiece 37 and the roundness of the outer wall 43 of the workpiece 37 are brought 
to within very narrow tolerance limits of, for example, 10 /im, while the outer wall 43 of the 
workpiece 37 is also given a desired high smoothness with an Ra value of, for example, 0.03 
urn or smaller. A few application possibilities for such an accurately manufactured drum- 

15 shaped workpiece 37 will be discussed below with reference to a few examples. 

In the method according to the invention, the drum-shaped workpiece 37 
is fastened to the holder 1 by means of an adhesive 45 which is provided between the first 
end 39 of the workpiece 37 and the first support 5, and between the second end 41 of the 
workpiece 37 and the second support 7. As Fig. 1 shows, the drum-shaped workpiece 37 is 

20 for this purpose provided with a first support surface 47 adjacent the first end 39 and with a 
second support surface 49 adjacent the second end 41. The support surfaces 47 and 49 each 
form a circular-cylindrical surface which is concentric with a centreline 51 of the drum- 
shaped workpiece 37, which is substantially parallel to the centreline 51, and which is 
provided on an inner wall 53 of the drum-shaped workpiece 37. The disc-shaped supports 5 

25 and 7 of the holder 1 are also provided with respective circular-cylindrical support surfaces 
59, 61 concentric with the axis of rotation 19 and adjacent an outer circumference 55, 57. 
Fig. 2 shows the relative positions of the second support surface 49 of the drum-shaped 
workpiece 37 and the support surface 61 of the second disc-shaped support 7 of the holder 1 
in detail. The relative positions of the first support surface 47 of the workpiece 37 and the 

30 support surface 59 of the first support 5 are comparable thereto. As Fig. 2 shows, the 
support surface 61 of the support 7 forms a side wall of an annular chamber 63 which is 
arranged along the outer circumference 57 of the support 7. In the present example of the 
drum-shaped workpiece 37 with D OUT - 0.5 m, the annular chamber 63 has a height h„ in 
radial direction of approximately 10 mm, and a length 1 A in axial direction of approximately 
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3 mm. A gap height fa s of a gap 65 between the outer circumference 57 of the support 7 and 
the second support surface 49 of the workpiece 37 as shown in Fig. 2 is approximately 0.5 
mm. As Fig. 2 shows, the adhesive 45 is provided in the annular chamber 63 between the 
second support surface 49 of the workpiece 37 and the support surface 61 of the support 7. 
A mixture of rosin and beeswax is used as the adhesive, having a melting temperature of 

approximately 120 e C. 

For the purpose of fastening the workpiece 37 to the holder 1 , as shown 
in Fig. 4a. the second support 7 is first detached from the rod 9, and the rod 9 is placed in a 
vertical position with the first support 5 resting on a flat base 67. As Fig. 4b shows, the 
drum-shaped workpiece 37 to be machined is subsequently placed on the base 67 with its 
first end 39 over the rod 9 and the first support 5, after which the second support 7 is 
fastened to the rod 9 with bolt connection 8 as shown in Fig. 4c. In this vertical position of 
the bolder 1 and the workpiece 37, the molten adhesive is subsequently provided in the 
annular chamber 63 shown in Fig. 2 between the second support 7 and the second support 
surface 49 of the workpiece 37. After the adhesive between the second support 7 and the 
second support surface 49 of the workpiece 37 has cured, the holder 1 with the workpiece 37 
is turned upside down and the second support 7 is placed on the base 67. Now the annular 
chamber 63 between the first support 5 and the first support surface 47 of the workpiece 37 
is filled with the molten adhesive. After the adhesive between the first support 5 and the first 
support surface 47 of the workpiece 37 has also cured, the holder 1 with the workpiece 37 is 
placed between the coupling members 15 and 17 of the machine tool 3. 

As Fig. 2 shows, the viscosity of the adhesive 45 used, comprising rosin 
and beeswax, is such that the molten adhesive 45 does not penetrate the gap 65 between the 
outer circumference 55 of the supports 5, 7 and the support surfaces 47, 49 of the drum- 
shaped workpiece 37 during application. The workpiece 37 is thus connected to the holder 1 
by way of the adhesive 45 only, this adhesive 45 being exclusively provided between the first 
support surface 47 of the workpiece 37 and the support surface 59 of the first support 5, and 
between the second support surface 49 of the workpiece 37 and the support surface 61 of the 
second support 7. After its application, the adhesive 45 cools down, so that it shrinks. It was 
found that the adhesive 45 used shrinks mainly in a direction parallel to the centreline 51 of 
the workpiece 37 during cooling-down, and that the shrinkage of the adhesive 45 used is 
comparatively small in a direction perpendicular to the centreline 51 of the workpiece 37 if, 
as in the present example, the length 1 A of the support surfaces 59, 61 of the supports 5, 7 
seen parallel to the axis of rotation 19 is smaller than the height h R of the annular chamber 
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63 seen perpendicular to the axis of rotation 19, which height h*, given a comparatively 
small gap height h s of the gap 65 between the outer circumferences 55, 57 of the supports 5, 
7 and the support surfaces 47, 49 of the drum-shaped workpiece 37, is approximately equal 
to half the difference between the inner diameter of the suppon surfaces 47, 49 of the 
workpiece 37 and an outer diameter of the suppon surfaces 59, 61 of the supports 5, 7. 
Owing to the comparatively small shrinkage of the adhesive 45 in a direction perpendicular 
to the centreline 51, shrinkage stresses in the adhesive 45 occur mainly in a direction parallel 
to the centreline 51. The shrinkage stresses occurring in the adhesive 45 parallel to the 
centreline 51 are introduced via the suppon surfaces 47, 49 of the workpiece 37 into the 
workpiece 37 in a direction parallel to the centreline 51, i.e. in a direction in which the 
drum-shaped workpiece 37 is comparatively stiff, and accordingly lead to only negligible 
deformations of the workpiece 37. 

The coupling member 13 of the second support 7, by which the second 
suppon 7 can be coupled to the second coupling member 17 of the machine tool 3, is shown 
in detail in Fig. 3. The coupling member 11 of the first support 5 corresponds to the 
coupling member 13 of the second suppon 7 and is not shown in detail in the Figures. As 
Fig. 3 shows, the coupling member 13 of the support 7 comprises a coupling bush 69 which 
can be coupled substantially without play to the second coupling member 17 of the machine 
tool 3, whereby the freely rotatable second coupling member 17 of the machine tool 3 is 
taken along in rotation by the coupling member 13 of the support 7. The coupling bush 69 is 
arranged in a circular-cylindrical rim 71 of the coupling member 13 which is concentric with 
the axis of rotation, and is connected to the support 7 via an elastic ball joint 73 which is 
known per se and usual and which has a shaft 75 with a reduced portion 77 directed parallel 
to the axis of rotation 19. The coupling bush 69 is thus displaceable in directions 
perpendicular to the axis of rotation 19 over small distances relative to the support 7 under 
elastic deformation of the ball joint 73. As Fig. 3 further shows, a first pair of diametrically 
opposed setscrews 79 has been screwed into the rim 71. A second pair of setscrews 81, 
screwed into the rim 71 in a direction perpendicular to the setscrews 79 and also in mutual 
diametrical opposition, is not visible in Fig. 3. The setscrews 79, 81 bear on the coupling 
bush 69 so that a position occupied by the coupling bush 69 in a direction perpendicular to 
the axis of rotation 19 relative to the support 7 is adjustable through adjustment of the 
setscrews 79, 81. After the holder 1 with the workpiece 37 has been placed between the 
coupling members 15 and 17 of the machine tool 3, the centreline 51 of the workpiece 37 is 
brought into line with the axis of rotation 19 of the machine tool 3 through adjustment of the 
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positions of the coupUog bushes 69 relative . toe suppons 5 and 7 by means of P-tt. 

IL— «- of toe ~ «-> « ° f *« ««*^" " ^ » ta " , * r * " 4 

It was described to toe above how toe dram-shaped workpiece 37 is 

fastened .o toe holder 1 of toe machine tool 3 exclusively by means of adhesive 45. The 

5 workpiece 37 is tous held to position relative . toe holder 1 exclusively torough adhestve 

forces berween toe workpiece 37 and to. adhesive 45 and berween *e adhesive 45 and toe 

holder 1 When toe holder 1 wito toe workpiece 37 has been fastened to toe couphng 

tnembers ,5 and .7 of toe machine too. 3 such that toe cetnra.ine 5! of toe workpiece 37 

exl ends in horizontal direction, mechanical stresses am present in toe workpiece 37 winch 

10 arise exclusively from toe workplace's 37 own weigh, and from toe shrinkage stresses o, toe 

^ive 45 which were discussed above and which am to toemsdves comparably small. 

The mechanical stresses in toe workpiece 37 am tous minimal, and accordingly toe elasuc 

deformation of toe workpiece 37 under toe influence of these mechanical stresses ,s also 

.total. Since toe support surfaces 47, 49 of toe workpiece 37 and toe support surface 59, 

,5 61 of toe no.de, 1 extend parallel to toe axis of roration 19, compression stresses only arrse 

ta toe adhesive 45 under toe influence of toe weigh, of toe workpiec 37, and shea, aresses 

between toe adhesive 45 and toe suppon surfaces 47, 49. 59, 61 am prevented. TTie 

workpiece 37 is uniformly supported, and toe suppon surfaces 47, 49 of toe workpiece 37 

have a comparative* latge ama because toe suppon surfaces 47, 49 of toe workptece 37 axe 

20 provided on toe toner wall 53 of toe workpiece 37 and extend along toe full ume, 

circumference of toe workpiece 37, while also toe suppon surfa«s 59. 61 of toe suppons 5. 

7 extend along toe full outer circumference 55. 57 of toe suppons 5, 7. Suppomng forces 

exened by toe adhesive 45 on toe workpiece 37 am tous distributed over a comparatively 

,arge surface ama of toe suppon surfaces 47, 49, so toa, toe supponing forces lead ,o only 

25 comparatively low stresses in toe workpiece 37. 

The adhesive 45 used, which comprises a mixture of rostn and beeswax, 
has a comparative* great tensile srrengto and a comparatively high viscosity. Thanks » toe 
comparatively high tensile srrengto o, toe adbestve 45, toe admissible weight of toe drum- 
shaped workpiece 37 to be manufactured by toe method according to toe inventton « 

30 comparatively high. The comparatively high vtscosity of toe adhesive 45 achieves toa, 

JLica, stresses to toe adhesive 45 am distributed uniform., through toe adbestve 45 and 
are imroducd unifotmly into toe workptece 37. Mechanical stress concentrations and local 
deronnations o, toe adhesive 45 and toe workpiece 37 caused by these areas concentrate 
are prevented thereby. 
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Furthermore, the drum-shaped workpiecc 37 with the two disc-shaped 
supports 5 and 7 supporting the workpiece 37 adjacent its two ends 39 and 41 forms a 
particularly stiff, closed tubular construction, so that the workpiece 37 is supported by the 
disc-shaped supports 5 and 7 in a particularly stable, stiff manner. It is achieved thereby that 
5 the workpiece 37 is deformed as little as possible under the influence of operational forces 
exerted by the cutting tool 35 of the workpiecc 37 during machining by the cutting tool 35, 
so that the drum-shaped workpiece 37 can be processed in a particularly accurate manner. 

It was discussed above that the fastening of the drum-shaped workpiece 
37 to the disc-shaped supports 5 and 7 of the holder 1 of the machine tool 3 exclusively by 

10 means of an adhesive leads to minima] mechanical stresses in the workpiece 37 caused by the 
fastening and to a particularly high stiffness of the workpiece 37 thus fastened. The elastic 
deformations of the workpiece 37 caused by the fastening of the workpiece 37 to the bolder 1 
and by operational forces on the workpiece 37 are as small as possible in this way. It is 
achieved in this manner that a dimensional accuracy which the drum-shaped workpiece 37 

15 has after the workpiece 37 has been machined by the cutting tool 35 is maintained to a high 
degree when the workpiece 37 is removed from the holder 1 after the operations through 
removal of the adhesive 45. In particular, a roundness of the outer wall 43 of the workpiece 
37 achieved after machining, which is 10 ^m or even better for an outer diameter of 0.5 m 
of the workpiece 37, is maintained after the removal of the workpiece 37 from the holder 1 . 

20 Two practical applications of a drum-shaped workpiece manufactured by the method 

according to the invention, wherein the dimensional accuracy achieved by the method is used 
to particular advantage, will now be discussed below. 

Fig. 5 diagrammatically shows a first application of a drum-shaped 
workpiece manufactured by the method according to the invention, where the drum-shaped 

25 workpiece forms part of a drum-shaped carrier 83 in an X-ray diagnosis apparatus 85 shown 
diagrammatically in Fig. 5. Such an X-ray diagnosis apparatus provided with a drum-shaped 
carrier manufactured in a conventional manner is known from EP-A-0 456 322. As Fig. 5 
shows, the X-ray diagnosis apparatus 85 further comprises an X-ray source 87 by means of 
which an object, for example a patient 89 to be diagnosed, can be exposed to an X-ray beam 

30 91 . The patient 89 is for this purpose laid on a horizontal table 93 which is arranged between 
the X-ray source 87 and the drum-shaped carrier 83. Also present between the table 93 and 
the carrier 83 is a stray radiation raster 95, which is arranged parallel to the table 93. The 
drum-shaped carrier 83 is rotatable about an axis of rotation 97 directed parallel to the table 
93 and can be driven by a drive unit not shown in Fig. 5. An X-ray-sensitive transducer is 
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provided on an outer wall 99 of the carrier 83, for example, a selenium layer 101 with a 
thickness of approximately 0.5 mm. An electric charging member 103 and a read-out unit 
105, both shown diagrammatically only in Fig. 5, are arranged around the carrier 83 outside 

the reach of the X-ray beam 91. 

For making an X-ray picture of the patient 89, the carrier 83 with the 
selenium layer 101 is first rotated about the axis of rotation 97, such that the selenium layer 
101 passes the charging member 103 and is electrically charged by the charging member 
103. A vol'age of approximately 1500 V is applied thereby between the outer wall 99 of the 
carrier 83 and the surface of the selenium layer 101. After the selenium layer 101 has been 
charged, the patient 89 is irradiated with the X-ray beam 91. while the carrier 83 is 
stationary. This causes the electric charge to disappear from the selenium layer 101 in 
locations where the selenium layer 101 is hit by X-rays, while the electric charge of the 
selenium layer 101 remains in locations where the selenium layer 101 is not hit by X-rays. 
The beam of X-rays 91 is thus convened into a pattern of electric charges on the selenium 
layer 101 corresponding to a pattern of X-ray-transmitting and X-ray-absorbing tissues 
present in the patient 89. After irradiation of the patient 89, the carrier 83 is rotated further 
so that the pattern of electric charges present on the selenium layer 101 passes the read-out 
unit 105 and is read out by the read-out unit. Construction and function of the charging 
member 103 and the read-out unit 105 are described in more detail in EP-A-0 219 897. The 
X-ray diagnosis apparatus 85 further comprises means, not shown in Fig. 5, for converting 
information read out by the read-out unit 105 into a picture which can be of use to the user 
of the X-ray diagnosis apparatus 85. 

As was noted above, the carrier 83 with the selenium layer 101 is 
stationary during irradiation of the patient 89. The portion of the patient 89 to be diagnosed 
is irradiated in its entirety for a short time only, so that the pattern of electric charges is 
simultaneously formed in its entirety on the selenium layer 101 on the side of the carrier 83 
facing the patient 89. The time during which the patient 89 is to be exposed to X-rays, which 
are detrimental, is thus comparatively short. The drum-shaped carrier 83, however, must 
have a comparatively large outer diameter because the pattern of electric charges must be 
formed in its entirety on one half of the carrier 83. In the present example, the outer 
diameter of the drum-shaped carrier 83 is approximately 0.5 m. Furthermore, the distance 
from the read-out unit 105 to the selenium layer 101 must be accurate to within 10 to 20 M m 
during reading-out of the pattern of electric charges, for which the carrier 83 rotates with its 
selenium layer 101 along the read-out unit 105, if a high and constant sharpness and a good 
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contrast of the X-ray picture are to be obtained. This means that the drum-shaped carrier 83 
must have a roundness of 10 urn or better. Finally, the smoothness of the outer wall 99 of 
the carrier 83 must have an Ra value of 0.03 /im or smaller in order to obtain a smooth and 
uniform selenium layer 101. Said accuracies which the drum-shaped carrier 83 must 
5 necessarily have for said application in the X-ray diagnosis apparatus 85 are satisfactorily 
provided in that the drum-shaped carrier 83 is manufactured by the method according to the 
invention. 

Fig. 6 diagrammatically shows a second application of a drum-shaped 
workpiece manufactured by the method according to the invention where the drum-shaped 

10 workpiece forms pan of a drum-shaped carrier 107 in a photocopier 109. Such a 

photocopier, which is provided with a drum-shaped carrier manufactured in a conventional 
manner, is known from DE-A-25 06 684. As Fig. 6 shows, the photocopier 109 further 
comprises a first transport unit 111 for introducing an original 113 to be copied into an 
exposure space 115 which is bounded at one side by a transparent plate 117. The photocopier 

15 109 further comprises a light source 119 by which a side 121 of the original 113 facing the 
transparent plate 117 can be illuminated. Between the transparent plate 117 and the drum- 
shaped carrier 107 there is a system of lenses 123 by which light reflected by the original 
113 during exposure is focused onto a surface 125 of the drum-shaped carrier 107. The 
carrier 107 is rotatable about an axis of rotation 127 directed parallel to the transparent plate 

20 117 and can be driven by a drive unit not shown in Fig. 7. A photosensitive transducer is 
applied on the surface 125 of the carrier 107, for example, a selenium layer 129. As is 
diagrammatically depicted in Fig. 6, an electric charging member 131, a feed unit 133 for 
the supply of toner to the selenium layer 129 present on the carrier 107, a second transport 
unit 135 for introducing a copy 137 to be manufactured, a printing member 139, and a 

25 cleaning unit 141 are also present around the carrier 107 outside the range of the light 
reflected by the original 113. 

For making the copy 137, the carrier 107 with the selenium layer 129 is 
first rotated about the axis of rotation 127 such that the selenium layer 129 passes the 
charging member 131 and is provided with a positive electric charge by this charging 

30 member 131 . After charging of the selenium layer 129, the original 113 is exposed by means 
of the light source 119. During this, the electric charge disappears from the selenium layer 
129 in locations where the selenium layer 129 is illuminated by the light reflected by the 
original, and the electric charge of the selenium layer 129 remains in locations where the 
selenium layer 129 is not illuminated by the reflected light. The light reflected by the 
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original 1 13 is thus convened into a pattern of positive electric charges on the selenium layer 
129 corresponding to a pattern of light-reflecting and light-absorbing portions on the side 121 
of the original 113 such as, for example, a written or printed text. After the exposure of the 
original 113, the carrier 107 is rotated further so that the partem of positive electric charges 
5 present on the selenium layer 129 passes the toner feed unit 133. As is diagrammatically 
shown in Fig. 6, the feed unit 133 comprises a transport belt 143 which is guided over a 
number of metal rollers 145 and traverses a reservoir of toner panicles 147. Such toner 
panicles have the property that they are attracted by a positive electric charge. A metal plate 
149 extends parallel to the transport belt 143 between each pair of adjoining rollers 145. The 
10 metal rollers 145 and plates 149 have a positive electric charge, so that the toner panicles are 
carried along by the transport belt 143 when the transport belt 143 traverses the reservoir of 
toner panicles 147. The positive electric charges on the selenium layer 129 are greater than 
the positive charge of the rollers 145 and the plates 149 of the feed unit 133 to such an 
extent that the toner particles upon passing the selenium layer 129 are attracted by the 
15 positive electric charges on the selenium layer 129. A partem of toner particles 

corresponding to the pattern of positive charges on the selenium layer 129 thus arises on this 
selenium layer 129. When the carrier 107 is rotated further, the selenium layer 129 with the 
partem of toner panicles now passes the printing unit 139 which comprises a metal roller 
151 The metal roller 151 also has a positive electric charge and bears with pretension on the 
20 drum-shaped carrier 107. The copy 137 to be manufactured is introduced by the second 

transport unit 135 and passed between the carrier 107 and the roller 151, whereby the panern 
of toner panicles present on the selenium layer 129 is imprinted on the copy 137. The copy 
137 is subsequently passed along a beater element 153 by the second transport unit 135, so 
Oat the toner particles imprinted on the copy 137 are burnt in into the copy 137. Upon 
25 further rotation of the carrier 107, finally, the selenium layer 129 passes the cleaning urut 
141, where any toner particles still present on the selenium layer 129 are removed, so that 
the selenium layer 129 is made ready for making a next copy. 

In the photocopier 109 described above, the required outer diameter of 
the drum-shaped carrier 107 is determined by the format of the original 1 13 and of the copy 
30 137 to be made. A usual value for said outer diameter is, for example, 0.2 m or greater. To 
obtain a constant sharpness and a good contrast of the copy 137, furthermore, the distance 
between the selenium layer 129 and the system of lenses 123 and the distance between the 
selenium layer 129 and the toner feed unit 133 must lie within comparatively narrow 
tolerance limits. Therefore, the drum-shaped carrier 107 of the photocopier 109 must, as 
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must the drum-shaped carrier 83 of the X-ray diagnosis apparatus 85 described earlier, have 
a roundness which is very good in relation to the outer diameter of the carrier 107. In 
addition, the surface 125 of the carrier 107 must have a comparatively high smoothness for 
obtaining a smooth and uniform selenium layer 129, the Ra value of the surface 125 being, 
5 for example, 0.03 or lower. The accuracies mentioned which the drum-shaped carrier 
107 for use in the photocopier 109 must have are satisfactorily provided, as in the case of the 
dnim-shaped carrier 83 in the X-ray diagnosis apparatus 85, in that the drum-shaped carrier 
107 is manufactured by the method according to the invention. 

In the embodiment of a method according to the invention described 
10 above, a mixture of rosin and beeswax is used as the adhesive. It is noted that instead of said 
adhesive alternative adhesives may be used which have a favourable combination of tensile 
strength and viscosity, for example, an adhesive with beeswax and chalk, an adhesive 
comprising paraffin wax, or an adhesive with cellulose-tri-nonane carbonic acid and a few 
parts of polystyrene. 

15 The drum-shaped workpiece 37 manufactured by the embodiment of the 

method according to the invention as described above is a cylindrical workpiece. The term 
cylindrical is here understood to mean that the workpiece 37 has substantially identical cross- 
sections perpendicular to the centreline 51 in each and every position on the centreline 51, 
while the term drum-shaped is understood to mean that said cross-sections are circular. It is 

20 noted that the method is also suitable for machining drum-shaped workpieces which are not 
cylindrical such as, for example, drum-shaped workpieces with a conical outer wall. 

It is further noted that the workpiece 37 may be given a support surface 
of a shape different from the circular-cylindrical support surfaces 47, 49 which are 
concentric with the centreline 51. Instead of the support surfaces 47, 49, for example, the 

25 workpiece 37 may be given a rim of support surfaces extending parallel to the centreline 51 , 
which rim extends along a ring which is concentric with the centreline 51. 

It is further noted that instead of the holder 1 with the disc-shaped 
supports 5 and 7, an alternative type of holder may be used for the workpiece 37. Instead of 
the disc-shaped supports 5 and 7, for example, supports may be used which are provided 

30 with spokes extending transversely to the axis of rotation 19. The holder 1 may also be, for 
example, a cylindrical holder provided with a number of annular support surfaces projecting 
above an outer wall of the cylindrical holder. 

It is further noted that it is not only possible to machine an outer wall of 
a drum-shaped workpiece by a method according to the invention, as in the embodiment 
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described above, bu. that d» . inner wall of a dnun-shaped workpiece can be machuKd. A 
lb, for this shou,d ,hen be used, for e*amp.e. a bo.de, with two annuUr suppons 
w hicb surround Ore workpiece, Ore adhesive being provided benveen an annula, support 
^ provided along an inner eimrmferen* of eacb annuto support and an annuiar 
support surface provided on an oorer wall of d» drum-shaped workprece. 

I, should finally be nored dm rbe method according to rhe rnvemron can 
„e used no, only for machining operations, wherein the workpiece is treared with a metal- 
removing too., bu, it may aUo be used for processes in whicb the workpiece is operand on 
by n,eans o, a ,00, which does no, remove me*. An examp.e which may be mcnuoncd ,s a 
merhod in which me workpiece is processed by means of a laser. 
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CLAIMS; 



1 A method of machining a dmm-shaped workpiece, by which method the 

workpiece is fastened to a holder of a machine tool, which holder is rotatable about an axis 
of rotation, a centreline of the workpiece coinciding substantially with the axis of rotation, 
and the workpiece is subsequently machined by means of a tool which is displaced at least in 

5 a direction parallel to the axis of rotation by means of a positioning device of the machine 
tool, characterized in that the workpiece is provided with a support surface directed 
substantially parallel to the centreline and is fastened to the holder by means of an adhesive 
which is provided exclusively between the support surface and the holder, the workpiece 
being brought into connection with the holder exclusively by way of the adhesive. 

jO 2. A method as claimed in Claim 1 , characterized in that the adhesive 

comprises rosin and beeswax. 

3. a method as claimed in Claim 1 or 2, characterized in that the drum- 

shaped workpiece is provided with a support surface directed substantially parallel to the 
centreline adjacent a first and adjacent a second end. 
15 4 a method as claimed in Claim 1, 2 or 3, characterized in that the support 

surface is circular-cylindrical and concentric relative to the centreline. 
5 A method as claimed in Claim 4, characterized in that the support 

surface is provided on an inner wall of the drum- shaped workpiece. 

6. A method as claimed in Claim 4 or 5, characterized in that the adhesive 

20 is provided between the support surface of the workpiece and a support surface of the holder 
which is circular-cylindrical and concentric relative to the axis of rotation and which is 
provided along a circumference of a disc-shaped support of the holder which extends 
perpendicularly to the axis of rotation. 

7 A method as claimed in Claim 6, characterized in that the support 

25 surface of the workpiece and the support surface of the holder have a length, seen parallel to 
the centreline and the axis of rotation, which is smaller than a difference between a radius of 
curvature of the support surface of the workpiece and a radius of curvature of the support 
surface of the holder. 

g. A method as claimed in Claim 6 or 7, characterized in that the support of 
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the holder has a coupling member whereby the holder can be coupled to a coupling member 
of the machine tool which is rotatable about the axis of rotation and which has a position 
relative to the support which is adjustable in a direction perpendicular to the axis of rotation, 
the workpiece centreline being aligned with the axis of rotation of the machine tool through 
5 adjustment of the position of the coupling member of the support. 

9 A method as claimed in Claim 8, characterized in that the coupling 

member is fastened to the support by means of an elastic ball joint, and the support is 
provided with setscrews bearing on the coupling member, the position of the coupling 
member being adjusted through adjustment of said setscrews. 
10 10 A method as claimed in Claim 3 and Claim 6, 7, 8 or 9, characterized m 

that the holder is provided with two disc-shaped supports which extend perpendicularly to the 
axis of rotation and which are each provided along a circumference with a circular- 
cylindrical support surface which is concentric relative to the axis of rotation. 
! j A method as claimed in Claim 10, characterized in that the disc-shaped 

15 supports are interconnected by means of a rod which extends parallel to the axis of rotation, 
at least one of the supports being detachably coupled to said rod. 

n A holder suitable for use in a method as claimed in Claim 6, 7, 8, 9, 10 

or 11. 

13 An X-ray diagnosis apparatus provided with an X-ray source for 

20 irradiating an object with an X-ray beam, an X-ray-sensitive transducer for converting X-rays 
into a pattern of electric charges, and a read-out unit for reading-out the pattern of electnc 
charges the X-ray -sensitive transducer being provided on a drum-shaped earner which is 
rotatable about an axis of rotation by means of a drive unit, characterized in that the drum- 
shaped carrier is manufactured by a method as claimed in any one of the Claims 1 to 1 1 
25 14 A photocopier provided with a light source for illuminating an original, a 

photosensitive transducer for converting light into a pattern of electric charges, a feed unit 
for the supply of toner to the photosensitive transducer, and a printing member for printing a 
toner pattern present on the transducer onto a copy to be manufactured, the photosensinve 
transducer being provided on a drum-shaped carrier which is rotatable about an axis of 
30 rotation by means of a drive unit, characterized in that the drum-shaped carrier is 
manufactured by a method as claimed in any one of the Claims 1 to 11. 
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(57) Abstract 

A method of machining a drum-shaped workpiece (37) whereby the workpiece (37) is fastened to a rotatable holder (1) of a machin. 
too) (3), and a cenirehne (51) of the workpiece (37) coincides substantially with an axis of rotation (19) of the holder (1). Accordm; 
to the method, the workpiece (37) is fastened to the holder (1) by means of an adhesive (45), for example a mixture compnsmg rosr. 
and beeswax, this adhesive (45) being exclusively provided between the holder (1) and a support surface (47. 49) of the workpiece (37 
directed substantially parallel to the centreline (51), the workpiece (37) being brought into connection with the holder (1) exclusively vi 
the adhesive (45). It is achieved thereby that mechanical stresses in the workpiece (37) caused by the fastening of the workpiece (37) t 
the holder (1) are as small as possible. A dimensional accuracy which the workpiece (37) has after being machined by the machine toe 
(3) and before being removed from the holder (1) thus remains intact when the workpiece (37) is removed from the holder (1). 



Adoo WiDAV iseg 
Best Available Copy 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States parry to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


GB 


United Kingdom 


MR 


Mauritania 


Al 


Australia 


GE 


Georgia 


MM' 


Malawi 


BB 


Barbados 


GN 


Guinea 


NE 


Niga 


BE 


Belgium 


GR 


Greece 


NL 


Netherlands 


BF 


Burt ins Faso 


HU 


Hungary 


NO 


Norway- 


BG 


Bulgaria 


IE 


Ireland 


sz 


New Zealand 


BJ 


Benin 


IT 


haJy 


PL 


Poland 


BR 


Brazil 


JP 


Japan 


PT 


Portugal 


BY 


Belarus 


KE 


Kenya 


RO 


Romania 


CA 


Canada 


KG 


Kyrgysiar. 


m 


Russian Federation 


cr 


Central African Republic 


KP 


Democratic People's Republic 


SD 


Sudan 


CG 


Congo 




of Korea 


SE 


Sweden 


CH 


Switzerland 


KR 


Republic of Korea 


SI 


Slovenia 


CI 


Coit d'Woirt 


KZ 


Kazakhstan 


SK 


Slovakia 


CM 


Cameroon 


U 


Liechtenstein 


SN 


Senegal 


CN 


China 


LK 


Sri Lanka 


TD 


Chad 


cs 


Chechoslovakia 


LA) 


Luxembourg 


TC 


Togo 


CI 


Czech Republic 


LV 


Larvii 


TJ 


Tajikistan 


DE 


Germany 


MC 


Monaco 


TT 


Trinidad and Tobago 


DK 


Denmark 


MD 


Republic of Moldova 


UA 


Ukraine 


E5 


Spain 


MG 


Madagascar 


US 


United States of America 


n 


Finland 
France 


ML 


Mali 


vz 


Uzbekistan 


nt 


MN 


Mongolia 


VN 


Viet Nam 


GA 


Gabon 











INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/IB 95/00954 


A. CLASSIFICATION OF SUBJECT MATTER 



IPC6: B23Q 3/14. G03G 15/044, G03G 15/30 

According lo International Patent Classification (IPC) or to both nationaJ classificatio n and IPC 
B. FIELDS SEARCHED 

Minimum oocumeniaiion searched (classification system followed by classification symbols) 

IPC6: B23B, B23Q, B21D ' 

Documentation tearched other than minimum documentation to the extent that such documenu are included m the fields searched 



Electronic data base consulted during the international search (name of data base and. where practicable, search terms used) 



DIALOG: WPI , CLAIMS, JAPIO 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of documeni. with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 

Y 


DD 280924 Al (VEB K0MBINAT ILKA LUFT- UNO 
KALTETECHNIK) , 25 July 1990 (25.07.90) 


1,3-5 


A 






2 

6,8,12 


X 


Derwent's abstract, No 84-175936/28, week 8428, 
ABSTRACT OF SU, 1052349 (VISHNEV A W) , 
7 November 1983 (07.11.83) 


1,3-5 


A 


EP 0240218 Al (THINK LABORATORY CO., LTD), 
7 October 1987 (07.10.87), figure 1, 
abstract 


1,12 


X Further documents are listed in the continuation of Box C. See patent family annex. 


* S proa J categones of oirfl documents: 

* A* document defining toe general rial* ol the an which » not considered 

to be of particular relevance 

*E" eriter document but published on or after the international filing datr 

"L* documeni which may throw doubts on pnonrv ctaimU) or which i: 
cited to establish toe publicauon date ol another cuauon or other 
special reason (as specified) 

"O" documeni referring to an oral disclosure, use, exhibition or other 
means 

* P" document published pnor to the international filing date but later than 

the pnonry datr claimed 


T* later documeni published after the interna uooaJ filing date or pnonty 
dale and not in conflict with the applicanon but oted to understand 
the principle or theory underlying the invention 

"X* document of particular relevance: the claimed invenDon cannot be 
considered novel or cannot bt considered to involve an mvcniivr 
step when toe documeni is taken alone 

"Y" documeni of particular relevance: the claimed invention cannot be 
considered to involve an in vena ve step when the document is 
combined with one or more other such documents, sucb combinauon 
being obvious to a person skilled in toe an 

document member of toe same patent family 


Date of the actual completion of the international search 


Date of mailing of the international search report 


31 Mav 


1996 


0 3 -05- 1996 




Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-1Q2 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 


Authorized officer 

Anders Brinkman 

Telephone No. +46 8 782 25 00 



Form PCT/IRAPin fsrcnnii cHmhWImIv iOO*n 



INTERNATIONAL SEARCH REPORT 



Inicrnaiional application No. 
PCT/IB 95/00954 



C (Cont.ni.auon). DOCUMENTS CONSIDERED TO BE RELEVANT 



Caiegory* 



Ciialion of document, with indicalion. where appropriate, of Ihe relevant passages 



Relevant lo claim No. 



WO 8703943 Al (KANN) , 2 July 1987 (02.07.87), 
figure 1, abstract 



DE 2506684 Al (BERGET, WILLFR1ED), 26 August 1976 
(26.08.76), cited in the application 



DIALOG information Services Inc., File 347, , 
DIALOG Acc. No. 03518677, abstract of JP, 3181577, A 
(AKEB0N0 BRAKE RES & DEV CENTER LTD) 07 August 1991 
(07.08-1991) 



US 5093851 A (SCHaFER), 3 March 1992 (03.03.92), 
& EP, 0456322, Al (cited in the application) 



1,12 



14 



13 



«W*»it Mitiv lOOl 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/IB 95/0095** 



Box ] Observations where certain claims were found unsearchable (Continuation of Item 1 of first sheet) 

This intcrnauona) search rcpon has not been established it rcspeci of cena in claims under Anidt 17(2)(a) for the foil owing reasons: 
1. I 1 Claims Nosj 

— because ibey relate to subject maner not required to be searched by this Authority, namely: 



2. Claims No*.: 

because they relite to pans of the international application that do not comply wiib the prescribed requirements to such 
an extent that no meaningful international search can be carried out, specifically: 



3. Claims Nos^ 

because they are dependent claims and are noi crafted in accordance with the second and tbiid sentences of Rule 6.4(a). 
Box H Observations where unity of Invention b lacking (Continuation of Item 2 of first sheet) 
This Iniernationa) Searching Authority found multiple inventions in this international application, as follow*: 

See extra sheet 



| | «qwired additional search fees were timely paid by the applicant, this international search repon coven all 

searchable claims. 

| | Asallsearchable claims couldbe searched witbouicffon justifying an add 
of any additional fee. 

[~ 1 As only some of the required additional search fees were timely paid by the applicant, this international search jeport 
— coven only those claims for which fees wtre paid, specifically claims Nosj 



• HTI No additional search fees were timely paid by the applicant. Consequently, this international search repon is 

1 — 1 restricted to the invention Gnt mentioned in the daims; it is covered by claims Nosj 1-12 



□ 
□ 



Remark on Protest 



The additional search fees were accompanied by the applicant's protest. 
No protest accompanied the payment of additional search fees. 



Form PCT/lSA/210 (continuation of Tint sheet (1 )) (July 1992) 



INTERNATIONAL SEARCH REPORT 



loienuiional application No. 
PCT/IB 95/0095 1 * 



1. A method of machining a drum-shaped workpiece and a holder suitable for 
use in the method, claims 1-12 

2. An x-ray diagnosis apparatus, claim 13 

3. A photocopier, claim \k 

Since the method according to claim 1 is already known the X-ray apparatus and the 
photocopier according to claims 1 3 and 14 respectively do not have W™™™*?^ 
above prior art, with the method and the holder accordmg to claims 2-12 Therefore, the 
international application relates to three inventions which not form a single inventive concept. 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 

01/04/96 


International application No. 

PCT/IB 95/00954 


Patent document 
cited in search report 


Publication 
date 


Patent family 
member (s) 


Publication 
date 



DD-Al- 280924 25/07/90 NONE 



EP-A1- 


0240218 


07/10/87 


JP-A- 


62224507 


02/10/87 


W0-A1- 


8703943 


02/07/87 


AU-B.B- 

AU-A- 

AU-A- 

EP-A.A- 

US-A- 


585101 
6602986 
6832087 
0262152 
4828198 


08/06/89 
25/06/87 
15/07/87 
06/04/88 
09/05/89 



DE-A1- 2506684 26/08/76 NONE 



US-A- 


5093851 


03/03/92 


DE-A- 


4015113 


14/11/91 








DE-D- 


59106180 


00/00/00 








EP-A.A.A 


0456322 


13/11/91 








SE-T3- 


0456322 










JP-A- 


6090937 


05/04/94 



Form PCT/ISA/210 foateni familv annexe fJulv 1993* 



THIS PAGE BLANK (uspto) 



